The plantation of Pinus nigra on Pannonian dolomite slopes started in the early 20th century and continued in several waves. The main purpose of afforestation was to stop soil erosion on the slopes originally covered by grazed rock grasslands. It was also assumed that the pine improves the soil, thus makes possible the planting of other, economically more valuable tree species later on. Our work focused on the quantification of the effect of pine stands on the soil of closed dolomite grassland, a vegetation type frequently subjected to afforestation. Soil samples were taken from 3 depths (0-5, 5-10 and 10-15 cm ) at 5-5 sites, then traditional chemical variables (pH, humus %, available N-, P-, K-content, etc) were determined in the laboratory. Under pine plantation acidification was significant only in the uppermost 5 cm. Regarding the humus content the pine plantation soils never exceeded the corresponding soil layers in the closed dolomite grassland. Most soil variables (Ca 2+ , Na + , K + , SO4
Introduction
Since the beginning of the 20th century extension of Pinus nigra Arn. plantations increased gradually on dolomite slopes in the Hungarian Central Mountain Range (Tamás 2003) . The main aim of the afforestation was to stop soil erosion (Centeri 2002) on slopes formerly covered by grazed rock grasslands. Relying on soil resilience (Várallyay 2006 (Várallyay , 2007 , it was also assumed that the pine improves the soil and thus makes it appropriate for planting other, economically more valuable tree species later on. From the results of earlier studies conducted in the Budai Mts (Járó 1996) , soil improvement by pines remained unsettled. Jobbágy and Jackson (2000) also discussed that the upper 100 cm of forest soils usually do not contain more humus than that of grassland and shrubland soils, although, in forests a higher proportion of total humus content appears in the uppermost 20 cm of soil. In our case, when typical A-C soils are studied both grasslands and pine plantations can only affect the humus content of the topmost 10-20 cm of soil. If the amount of needle litter subjected to decomposition is considerably higher than the amount of decomposing litter of grasslands, then the soil of the plantations should express higher humus content and better nutrient supply (Németh 2006) . A somewhat decreased pH under Pinus nigra stands can also be expected.
Materials and methods
An extant closed rock grassland (RG) and a large pine plantation (PP) were selected as study areas on north-facing slopes of the dolomite region of Budai Mts, Hungary. Afforestation at PP site took place between 1948 and 1950, where formerly the area was covered by closed rock grassland. RG site was never afforested and supports a diverse grassland vegetation with several rare and protected species. Both sites belong to the Budai Mts Nature Conservation Area. In each study area 5-5 quadrats of 2 m × 4 m size were selected (Table 1) . 
Results and discussion
Comparisons of values of 12 soil parameters between corresponding soil layers of grasslands and pine plantations are shown in Table 2 and 3. In the soil of pine plantations higher concentrations were measured than in the closed rock grassland soil for Mg 2+ in the upper two layers, and for Ca 2+ , K + , NH 4 + for every layers. Concentrations of available P (P 2 O 5 ), NO 3 -and SO 4 2-were statistically identical regarding any layers. Under pine stand, acidification was detected in the upper soil layer only (pH= 7.1 ±0.1). Járó (1996) also detected relatively low pH values in the upper soil layers in some of his study sites, however, his measured values varied in a wide range (pH= 6.7-7.5). The humus content of pine stand soil never exceeded the humus content of corresponding layers of grassland soil. Additionally, in the middle soil layer (5-10 cm) humus value in the grassland was higher than that for the pine plantation. It is remarkable because the humus content of the grassland soil in this study was not very high, if compared to humus content of some other similar grassland sites , Pottyondi et al. 2007 ). In Járó's study, the humus content was also a somewhat higher in the rock grassland sites than under pine stands (Járó 1996) , however, the varying sampling depth he used from site to site, makes the comparison difficult.
Conclusions
From the possible 36 pairwise comparisons of soil parameters, values were significantly higher in the closed rock grassland soil in 20 cases, and there were only two cases when the higher values characterised the pine plantation soil. This means that afforestation of grazed dolomite slopes by Pinus nigra did not result in considerable increase of the soil nutrient content. Consequently, the anticipated soil improvement by pine plantations was either missed or it only happened in soil layers deeper than 15 cm (beyond the scope of this study). The more uniform distribution of elements (lower SDs) in the pine stand's soil was also demonstrated. It can be an additional effect (beside reduced light under pine trees) in causing impoverishment of grassland vegetation under the plantations as discussed by Csontos et al. (1996) . In conclusion, our results do not support the widely held assumption of soil amelioration on dolomite slopes due to the positive influence of Pinus nigra plantations. Consequently, such pine plantations possess merely negative qualities: low diversity monocultures of an alien tree species; which cause high plant protection risk and high risk of wildfires. Therefore, replacement of pine by native tree species is an urgent need, especially in nature reserves, and it also meets the aims of Uniteed Nations Convention to Combat Desertification (Ligetvári et al. 2006) . Probably the best candidate for tree replacement is Fraxinus ornus L., an abundant native tree of xerothermic forests on dolomite slopes (Penksza et al. 1996) , which was recommended for erosion control plantations before the introduction of P. nigra into this landscape. More recently Kalapos and Csontos (2003) reported that F. ornus often appears spontaneously under pine plantations on dolomite hills and forms a subordinate tree layer due to its wide range of ecophysiological and morphological plasticity.
